
E. Fletcher Ingals of Chicago. He used a small cold
lamp on a light carrier in a Killian bronchoscope. This
idea came to me before I knew Dr. Ingals had used
it and I had several bronchoscopes made, the feature
of which is an electric lamp placed at the lower end of
the tube. In this instrument, the lamp is not in the
lumen of the tube, but in a groove below it and out of
the field. This is an advantage over Dr. Ingals' method,
as it gives more room.

The value of this instrument can be illustrated by
the case report which follows, in which I used an elec-
tric endoscope, as I had at that time no bronchoscope
at hand. Critics of this method of treatment say that
it requires unusual skill to carry it out, but I must
maintain that it does not. Anyone who has used either
a cystoscope or an endoscope will have little difficulty
with inferior bronchoscopy. Superior bronchoscopy,

Fig. 1.—Obturator. Fig. 2.—Light carrier, with electric lamp.

on the other hand, is difficult and requires special skill.
Another thing worth speaking of is the forceps de-
signed by Dr. A. Coolidge3 of Boston, which is much
better than that of Killian, a fact easy to appreciate
if one has used both instruments.

History.—Sept. 16, 1904, C. D., aged 21 months, inhaled a

peanut kernel, which caused paroxysms of dyspnea and
coughing. On September 20 respiration became so bad

Fig. 3.—Instrument complete.

that a tracheotomy was done, but it gave no relief. On Sep-
tember 25 I first saw the case, with Dr. F. P. Emerson, at
the Boothby Hospital. At this time the child was breathing
well, but still had attacks of expiratory dyspnea in which he
became almost plum colored and seemed to be suffering ex-
tremely. On the following day he was much worse, evidentlyfailing in strength and refusing nourishment; respiration,
40; temperature, 102; pulse, 140; breathing, labored; dyspnea
largely expiratory. Throughout both lungs numerous moist
râles were heard. No areas of consolidation were made out.
Left side of chest apparently expanded less than right and
respiratory murmur was louder on the left.

Operation and Result.—Without anesthesia, a No. 25 F. en-
doscope 15 cm. in length was introduced through the tracheo-
tomy wound. Mucus was sponged from the tube and a clear
field obtained by the electric light at the lower end of the tube.
The half kernel of the peanut could be seen in the right pri-

3. Boston Med. and Surg. Jour., May, 1905.

mary bronchus and was easily removed with a pair of alli-
gator forceps. The trachéal cánula was put in place for for-
ty-eight hours and then omitted at intervals, and left out alto-
gether after a few days. The child passed through a severe

bronchopneumonia, but had no expiratory dyspnea after the
foreign body was removed. The tracheotomy wound healed in
a few weeks and the child is now perfectly well.

4 Arlington St.

IMMUNITY.
CHAPTER XVIII (Concluded).
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Curative and
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Time of
Injection.

PRINCIPLES OF SERUM THERAPY.
Attention has been directed repeatedly to a large group of

organisms the toxic constituents of which are integrally asso-
ciated with the protoplasm of the microbes;
the toxic substances are endotoxins. Certain
members of this group, of which the typhoid,
paratyphoid, colon and dysentery bacilli and

the vibrio of cholera are representatives, cause the develop-
ment of strong bactericidal serums in the immunized animal.
In Chapter XIII it was shown that such serums have no

power of neutralizing the endotoxins of the corresponding
organisms, hence whatever prophylactic and curative proper-
ties they may have would seem to depend on the bactericidal
action of the amboceptor-complement complex. As to whether
the substances which stimulate phagocytosis, i. e., the opsonic
or bacteriotropic substances are of importance in the intra
vitam action of bactericidal serums remains to be definitely
established.

It is common knowledge that bactericidal serums have not
been successful curative agents, although in test-glass experi-

ments they may be able to kill large num-
bers of organisms. Experimental work has
brought to light a number of conditions
which render their ineffectiveness somewhat
intelligible, but has been of little service in

increasing* their value, and at the moment their outlook as
curative agents is not very encouraging.

Animal experiments indicate that when used prophylac-
tically they are much more powerful. Unfortunately, how-
ever, as in the case of antitoxins, the immunity which is con-

ferred is of short duration, the serum being excreted or the
antibodies destroyed within two or three weeks. For this
reason they are not suited for general prophylactic use in
man. They may be distinctly useful when combined with
vaccination, as indicated later.

Bactericidal serums are efficient in saving experiment ani-
mals, provided the serum is injected in advance of, simultane-

ously with or very shortly after the bacteria
are introduced. By injecting the vibrio of
cholera and anticholera serum simultaneous-
ly one may readily save a guinea-pis; from

ten times the fatal dose, or more. If the culture be injected
first and the serum later a larger amount of serum is required
to save the animal. After a few hours a sufficient amount of
serum to kill all the vibrios may be injected, yet the ani-
mal will die from the action of the endotoxins which have
been liberated. The organisms had proliferated to such an
extent that the mass, though dead, contained a fatal amount
of endotoxin. A statement made previously may be repeated,
that the adminstration of a bactericidal serum rather than
being beneficial may actually be injurious, in that the micro-
organisms are dissolved rapidly and an excessive amount of
endotoxin thereby liberated; this, perhaps, Is not definitely
established as a point of practical importance.

Having determined the amount of a bactericidal seru'i
which is able to save a guinea-pig from an incipient infection,
one may calculate on the basis of weight the amount which
would be required to save a man under the same conditions;
usually it runs up to impossible amounts, hundreds of cubic
centimeters. The conditions are all the less promising when
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we remember that physicians are usually called on to treat
well established infections; they are beyond the incipient stage
as one would speak of the incipient stage of an experimental
infection.

Other conditions which operate against the effectiveness of
bactericidal serums as curative agents have to do with peculi-
Peculiarities of
Complement

and
Amboceptors.

armes of complements and amboceptors.
The lability of complement involves certain
difficulties. A bactericidal serum, as one
would purchase it, contains none. This diffi-
culty may be obviated in three ways: First,
one may use serums which are fresh from the

immunized animal; second, one may complement the solution
of amboceptors (old immune serum) by the addition of fresh
serum from an immunized animal which is known to contain
suitable complement; or, third, one may inject the comple-
ment-free serum and place reliance on the complement which
exists in the plasma and lymph of the patient for activation
of the amboceptqrs. It is sufficiently established that none
of these procedures enhances the curative value of the serums
to a satisfactory extent.

Regardless of the amount of foreign complement which is
introduced, it appears to be diverted from its function. It has

been shown experimentally that the tissues
Absorption of
Complement
by the Tissues.

often absorb a foreign complement, and the
mere fact that anticomplements are formed
so readily also indicates that this may be the
fate of complement. In accordance with a

rather general principle, if the animal which furnishes the
serum is rather remote from man zoologically there is all the
more likelihood of the complement being fixed by the tissues.

It has been suggested that vif one should choose for im-
munization animals which are closely related to man, as

chimpanzees and monkeys, a double advan-
Choice of
Animals for
Immunization.

tage would be gained: First, the foreign
complement may be identical or similar to
that in man and consequently would be less
likely to be absorbed by the tissues; and

second, the complementophilous haptophores of the ambocep-
tors may be so constructed that human complement would
serve for activation. Theoretically, the conditions would be
ideal if immune human serum were available for therapeutic
purposes.

If one depends on the complement in the patient's body
for activation of the amboceptors, there are two possible
difficulties of importance: First, the native complement of the
body is often decreased during infections and in some chronic
diseases and may be too little for thorough activation; second,
the amboceptors of the immune serum may demand for their
activation a complement or complements which the body does
not contain.

Deviation of complement has been referred to as a phe-
nomenon seen in test-tube experiments. In this condition

an excess of amboceptors in some way de-
Deviation of
Complement

creases the power of the serum. It is sup-
posed that a certain amount of the com-

plement is absorbed by amboceptors which
are unable to unite with the bacteria, and the effect is like
that of too little complement. In the desire to administer a

sufficient amount of antibodies, so much may be introduced
that deviation of the complement occurs in the body. Results
obtained by Löffier and Able and by Pfieffer, in which excessive
doses of immune serum were less protective than moderate
doses, suggest the occurrence of this phenomenon in the body.

In certain diseases the microbes are so situated that a
serum as ordinarily administered may not be able to reach

them. Pfeiffer thinks that there is little hope
Inaccessibility
of Microbes.

for the serum treatment of cholera because
of the exclusive location of the living organ-
isms in the intestinal tract. In typhoid also

the intestines are a reservoir of typhoid bacilli, although the
living organisms reach the circulation in abundance.

By way of summary the following conditions would appear

to account for the low curative value of bactericidal serums:
1. Bactericidal serums are not antitoxic. 2. They may liber-
ate an excessive amount of endotoxin by dissolving the bac-
teria. 3. The lability of complement. 4. The power of the
tissues to absorb the complements of a foreign serum. 5.
The lack of a sufficient amount of suitable complement in
the human body. 6. The difficulty of obtaining amboceptors
for which human complements are suited. 7. The possibility
of deviation of complement by an excess of amboceptors. 8.
Inaccessibility of the micro-organisms in certain infections
(cholera, typhoid).

As pointed out elsewhere, another group of organisms the
members of which contain endotoxins are able to cause the

formation neither of antitoxins nor of bac-
Other
"Antibacterial"
Serums.

terieidal serums: streptococcus, staphylococ-
cus, pneumococcus, etc. Many investigators,
nevertheless, are positive in their claims that
the antisera for these organisms have a pro-

tective and even a curative value. The properties on which
their value depends have not been satisfactorily ascertained.
Although certain antistreptococcus serums are said to be
antitoxic, it is contended by others that they act by simulat-
ing phagocytosis. Work now in progress may show that
immunization with these organisms causes an increase in the
opsonins. Their curative value is very low in experimental
work and they fail totally if injected a few hours subsequent
to the introduction of the organisms. Clinically, we are fa-
miliar with them as failures.

It is particularly in relation to the streptococcus that the
so-called polyvalent serums have been prepared. Cultures of
streptococcus obtained from numerous sources are used in the
immunization with the expectation that the serum will be
effective against various strains of streptococci. The princi-
ple may be an important one in the preparation of other anti-
bacterial and bacterial serums.

Vaccination, or protective inoculation, being a process of
active immunization, establishes an immunity of long dura-

tion, for in this instance the cells of the body
Vaccination or
Protective
Inoculation.

continue to form antibodies over a long
period. This is in contrast to the immunity
of passive immunization.

In some instances the nature of the virus
used is unknown, as in smallpox and hydrophobia; in all prob-
ability, however, it consists of micro-organisms rather than of
toxins alone. In the case of typhoid, cholera, plague, and other
diseases of known etiology pure cultures, living or killed, are
inoculated. Protection does not follow immediately on the
inoculation. We are sufficiently familiar with this fact in
relation to smallpox, in which several days are required for
the formation of a protective amount of the antibodies. There
is reason to believe that the interval between the inoculation
and the appearance of antibodies is characterized by a de-
creased resistance on the part of the individual, so that dur-
ing this brief period he is unusually susceptible to infection.
It is not yet clear that this condition is one of serious practi-
cal importance. In case the incubation period of the vaccina-
tion is shorter than that of the disease (smallpox, hydropho-
bia) vaccination usually is successful even if practiced within
a limited time after exposure to infection.

In certain instances the nature of the antibodies is known.
In typhoid, cholera, plague and dysentery, for example, they

consist of bactericidal amboceptors; agglu-
Nature of
Antibodies.

tinins and precipitins are formed incidentally.
The amboceptors naturally depend on the
complement of the body for their activation.

If the disease is one of unknown etiology the nature of the
antibodies is not easily determined. We should keep in mind
the possibility that vaccination may cause an increase of the
opsonins and that the potential phagocytosis may thereby
become greater.

Theoretically it would be possible to immunize man against
diphtheria and tetanus by inoculating with small amounts of
the corresponding toxins. Such a procedure for obvious rea-
sons would be unnecessary and unjustifiable.
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It is not unlikely that mixed active and passive immuniza-
tion will be of great service in some infections. A successful

campaign against rinderpest has been car-
Mixed Active
and Passive
Immunization.

ried on in the Philippines by this method.
The blood of infected cattle contains the
virus, which as yet has not been cultivated
artificially. The serum of cattle which have

recovered from the disease, or which have been immunized
cautiously with infected blood, contains the specific anti-
bodies. Both the immune serum and virulent blood are used
for the inoculations. The same principle has been found ef-
fective in experimental work with cholera, typhoid and plague.
Immediate immunity is established by the serum, which
would eliminate the danger period mentioned above, and be-
fore the serum disappears entirely active immunity develops.

APPENDIX.
"EXAMINATION OF SERUMS MADE BY LICENSED MANUFAC-

TURERS.»
"The act of Congress approved July 1,1902, entitled "An act to

regulate the sale of viruses, serums, toxins, and analogous productsin the District of Columbia, to regulate interstate commerce in said
articles, and for other purposes," and the regulations framed there-
under, approved Feb. 21, 1903, imposed upon the director of the
Hygienic Laboratory the duty of examining vaccines and anti-
toxins for purity and potency.

"Accordingly purchases are made for the Hygienic Laboratoryfrom time to time on the open market by officers of the Public
Health and Marine-Hospital Service stationed in various parts of
the country. The antitoxin is always bought from reliable drug-gists, who keep the product under proper conditions of light, tem-
perature, etc. Several grades of diphtheria antitoxin made by each
licensed manufacturer are bought and sent to the Hygienic Labor-atory by mail for the purposes of these tests.

"The serums are tested not only for potency, but also to deter-mine their freedom from contamination by foreign bacteria, and
finally to Insure the absence of chemical poisons, especiallytetanus toxin. Note is made of the physical appearance of the
serum, and tests are made to determine whether an excessiveamount of preservative has been added.

"A careful memorandum is made of the facts given by the manu-facturer, as stated on the label, as to the number of units containedin the package, and the date beyond which the contents can notbe expected beyond a reasonable doubt to yield a specific result.
Note is also made of the manufacturer's compliance with the lawrequiring that the product be plainly marked with the name of thearticle, and the name, address, and license number of the manu-facturer.

"Delinquencies that occasionally come to light in these examina-tions are at once reported to the Surgeon General, U. S. PublicHealth and .Marine-Hospital Service, who takes the necessary stepsrequiring the immediate withdrawal of the particular lot of serumfrom the market and institutes measures to prevent a repetitionof similar errors."
"SERUM ANTIDIPHTHERICUM IN THE PHARMACOPEIA.
"The next edition of the United States Pharmacopeia, being theeighth decennial revision, 1900, which is to appear shortly, will con-tain an antitoxic serum for the first time. The serum will beknown officially as antldiphtheric serum or Serum antidiphthericumand the unit will be recognized as that approved or established bythe United States Public Health and Marine-Hospital Service."The official text, which has been kindly furnished by ProfessorRemington in advance, will be as follows :

"SERUM ANTIDIPHTHERICUM.
ANTIDIPHTHEMC SEBUM. DIPHTHERIA ANTITOXIN.

"A fluid separated from the coagulated blood of a horse Equuscaballus, Linné, immunized through the inoculation of a diphtherictoxin. It should be kept in sealed glass containers, in a dark place,at temperatures between 4.5° and 15° C. (40° and 59° F.)."A yellowish or yellowish-brown, transparent or slightlyturbid liquid, odorless or having a slight odor, due to thepresence of the antiseptic used as a preservative."Specific gravity: 1,023 to 1,040 at 25° C. (77° F.)."Antldiphtheric serum gradually loses its power, the loss in
one year varying between 10 per cent, and 30 per cent. Eachcontainer should be furnished with a label or statement, givingthe strength of the antldiphtheric serum, expressed in antitoxicunits, the name and percentage by volume of the antisepticused for the preservation of the liquid (if such be used), thedate when the antldiphtheric serum was last tested, and thedate beyond which it will not have the strength indicated onthe label or statement.

"The standard of strength, expressed In units of antitoxicpower, should be that approved or established by the UnitedStates Public Health and Marine-Hospital Service."Average dose : 3,000 units.
"Immunizing dose for well persons : 500 units."

1. The material for this appendix is taken verbatim fromRosenau, "The Immunity Unit for Standardizing Diphtheria Anti-toxin," Bulletin No. 21 of the Hygienic Laboratory of the PublicHealth and Marine-Hospital Service of the United States. M. J.Rosenau is Director of the Hygienic Laboratory.

PRIMARY TUBERCULOUS MENINGITIS.
WITH REPORT OF A CASE.

HENRY W. CHENEY, M.D.
CHICAGO.

The case which I here report illustrates the extreme dif-
ficulty of making a diagnosis in the early stages of tubercu-lous meningitis. As stated editorially in a recent issue ofThe Journal, it is perfectly possible to have a primarytuberculous meningitis, synovitis, or osteomyelitis, with no
other tuberculous lesion existing in any other part of thebody, and it is in support of this statement that I reportthe following case. This child was sick two weeks before
the symptoms were clear enough to make a positive diag-nosis.

Patient.\p=m-\Alexander A., aged 3% years, had never beensick previously and was the picture of health. One paternalgrandmother and one paternal uncle had died of tuberculosis.
His parents were both living and healthy and being intelli-
gent people had taken particular care in regard to his diet,
exercise in the open air, etc., so that he was apparently as
normal and healthy as a child could be.

Present Illness.\p=m-\I was summoned first on Feb. 3, 1904,
when the parents complained of the child vomiting. One week
previously he had indulged in some popcorn which caused a
temporary gastroenteritis which cleared up in a day or two.

Examination.—When I saw him he was vomiting two or
three time3 in twenty-four hours, mostly after taking food.
Temperature and pulse were normal and further examina-
tion was negative, so I suggested a modification of his diet
by giving him the more easily digested foods and drink and
prescribed a laxative first, and then an intestinal antiseptic
mixture.

Course of the Disease.—On the third day, there was little
or no improvement, but the treatment was continued.

On the fourth day, vomiting was more pronounced and
occurred each time after feeding. The mother also noticed
a slight lassitude or disinclination to move about, manifest-
ing itself more by his wanting to be held or by sitting byhimself quietly or lying down more than usual. His reflexes
and pupils were normal and as yet no other symptoms had
appeared.

On the fifth day, ordinary food was withdrawn and he
was fed a predigested beef preparation and the intestinal
antiseptic and corrective continued. His temperature ranged
from normal to 99 degrees and his pulse was about 80 with
no irregularity.

By the seventh day, the vomiting was persistent. At times
it occurred spontaneously and it did not always follow the
taking of food. All nourishment by mouth was now stoppedand feeding by the rectum begun. Regular enemas of pep-tonized milk were given and most of these were retained.
Temperature now reached 99.5 at times, pulse still not af-
fected. Pupils were normal and reflexes negative. Inac-
tivity was slightly more pronounced and there was a greaterinclination to sleep.

Dr. Frank Walls saw the patient with me on the seventhday and after a careful examination we were unable to
make a positive diagnosis. The possibility of a meningitis
wa-s discussed but the symptoms were not definite enoughat this time to confirm its presence. Dr. Walls advised an
expectant and symptomatic line of treatment.

During the second week, the conditions continued the same,with the persistent vomiting and the inactivity of the child
as the prominent features. There was no change in the reflexes
or pupils. No headaches nor tenderness of the head or neck.
The abdomen was not noticeably flat; pulse was regular;temperature was below 100. Examination of heart and lungs
was negative. There were no twitchings of the muscles or
convulsive movements. Toward the end of the second week,however, the drowsiness and lassitude had become marked.

On the thirteenth day, the case being still puzzling and
doubtful, a well known neurologist of this city was called
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